J. Mitchell [5] has recently proved the theorems of minimal moment of inertia for complete circular domains in the space C n . In our paper [10] we have extended them for bounded Bergman's minimal domains by making use of the Bergman kernel function. But there are two restrictions which can be removed. One of them is that the transformations W -F(Z) considered must belong to the clasŝ 7 (the set of holomorphic mappings which preserve the volume of the initial domain), and another is that the domains considered must be Bergman's minimal domains.
In § 4 of this paper we shall remove these two restrictions and extend the theorems of minimal moment of inertia for wider clasŝ of transformations without volume preserving property. In the case of several complex variables, the analogue of Riemann's mapping theorem does not hold even for simply connected domains. As the canonical domain corresponding to the unit circle in Riemann's mapping theorem, the representative domain is introduced by S. Bergman. Another object of this paper is to discuss the relations among the three types of canonical domains, i.e., Bergman's minimal domains, Bergman's representative domains and the minimal domains of moment of inertia (abbreviated as the moment minimal domains) in wider class j^~ [ § 3, §4] .
The main results are Theorem 5 in § 3 and Theorems 10 and 12 in § 4. Our theorems obtained in this paper can be extended to the cases of m-minimal domains, m-representative domains [3] , [4] , [10] and m-moment minimal domains [10] (m ^ 1). Therefore, for simplicity, we treat the case of m = 1, which is our case.
In §'s 1, 2 and 3 we treat minimal, representative and moment minimal domains and the relations among them under the restricted initial conditions of transformations. In § 4 we shall discuss the three types of canonical domains mentioned above under the extended class ^ and in particular, we attach importance to the moment minimal problem. 1* Preliminaries* In various extremal problems, mapping functions which may be meromorphic or many-valued can be successfully used. In order to treat such problems, we must extend the concept of a domain and its Bergman kernel function.
We assume that each domain with which we deal is a generalized domain (which is called a "domain" hereafter) in C n following M. Maschler [3, p. 503] , [4, pp. 765-770] , which can be mapped holomorphically onto a bounded univalent domain in C n . By a holomorphic mapping (or holomorphic vector function) of a domain D onto a domain A we mean a one-to-one mapping which, except in a denumerable number of analytic segments of manifolds of complex dimensions <^ n -1, can be described locally in the column vector where A may be an operator of matrix type. For convenience, we note here some differential formulas. Let the functions A, B and b of Z = fo, « 2 , , s Λ )' be (fe x I), (I x m) matrices and a scalar, respectively. The following formulas can be easily calculated:
where /^ denotes an identity matrix of order k (k: positive integer 
and
where
(ii) This theorem has been proved in [6] and our paper [10] for more general initial conditions. Therefore, we omit the proof of this theorem. m x j} (Z, P) in (21) is the special case of (14) for the class of scalar functions f(Z) with the initial condition f(P) = x x .
The minimizing functions Mi*
where Y v (v = 0, 1) and y 1 are determined for the function (20) is not uniquely determined. One of the minimal functions belonging to the (0, I n ; P^-class (cίl P^-class) is, for instance, given by Proof. This theorem is easily obtained by (23), (24). If X o = (0, ..., 0)' = 0, X x = I n , then we have Y o = 0 and Y 1 = I n for any F(Z) G (0, I n ; P) jD -class by direct calculations (using (6), (7) and (8)). The next theorem is known [8] , [9] . THEOREM 
(iii) A minimal domain D with center at P is characterized by the following property: Any holomorphic mapping F(Z) belonging to the (1; P) D -class maps D onto a domain whose volume is not less than the volume of D.

REMARK 2. A minimal function which minimizes the integral
(i) A domain D is a representative domain with center at P if and only if that is, (31) T D (Z,P).= T D (P,P), ZeD.
(
ii) A domain D is a minimal and also a representative domain with the same center at P if and only if
that is,
In the above, P denotes a parallel transformation of D. Therefore we may take P -0, without loss of generality. We shall take P = 0 hereafter. 
that is, by the notation of (10)
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<37)
where k 00 * = Jc D (O, 0) . (35), then for an arbitrary function F(Z) 6 (0, I n ; 0) Z) -class, we have
This shows that W(Z) is a moment minimal function belonging to the (0, I n ; 0) Z) -class. Now we shall prove the uniqueness of the moment minimal function which satisfies (35). For simplicity, without loss of generality, we treat the case of
Suppose that there exists the unique function W = W(Z), which satisfies (35) 
by Theorem 4. Thus, in place of (35), we have
As W(0) = 0 and dW(Q)/dZ = I 2 , in the neighborhood of the origin we see that
and from (38) and (39) we have
From (38) and (40), we obtain
We may assume that
where c aβ (a + /? ^ 1) are given coefficients and a aβ (a + /3 ^ 1) have to be determined. Substituting (42) and (43) into (41), we have 
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Therefore the unit circle is the moment minimal domain of the [0, 1; 0] p -equivalent class with center at the origin, and the moment minimal function is -= -, i.e., w = z e (0, 1; 0^-class .
Δ Δ
Thus for the unit circle the identity mapping is the only one moment minimal function belonging to the (0, 1; 0) jD -class. Further the unit circle is an example of a minimal and also a representative domain with the same center at the origin from (28) and (31).
THEOREM 6. If D is (a) a minimal and also (b) a representative domain with the same center at the origin, then D is (c) a moment minimal domain with the same center.
In this theorem, we may exchange (a) or (b) for (c), respectively.
Proof. By Theorem 2, Theorem 4, and Theorem 5, necessary and sufficient conditions for (a), (b) and (c) are
respectively. Therefore, any two of the above conditions are sufficient conditions for the remainder.
It is known that there exists a minimal but not representative domain with the same center, or a representative but not minimal domain with the same center [3] , [4] .
Example of minimal and also representative domains with the same center at the origin are Cartan irreducible symmetric domains or more generally bounded complete Caratheodory circular domains. Furthermore, they are simultaneously moment minimal domains with the same center [3] , [10] . 4* Extended class* Let us consider the (0, X x ) 0) Z) -class, where XL is an arbitrary constant (n x n) matrix satisfying det X 1 Φ 0. 
Proof. For arbitrary two functions ξ = F(Z) and η = G(Z)
belonging to the (x^ 0^-class normalized by 1^1 = 1, we have the relation
G(Z) -V(ξ) = η(F(Z)) .
Differentiating both sides of the above with respect to Z, we have dG(Z)/dZ = (dη/dξ)(dF(Z)/dZ) and so Existence of the mappings which satisfy the equation (46) 
Proof. By (21) and (24) 
Hereafter we shall use the initial condition (0, X; 0) D normalized by I det-XΊ = 1. C x denotes the set of (n x n) square constant matrices X such that | det X \ = 1. Let us introduce the wider class 
(ii) This has been essentially proved in our paper [10] . 
where X is defined in Theorem 11. Thus from Theorem 5, (58) is the unique and holomorphic moment minimal function of the [0, I n ; 0] ^-equivalent class.
(ii) As in (i), by (52) of Theorem 11, (59) is the unique moment minimal function of ^~ up to the constant unitary matrices. Proof. If A Π B Φ Φ, then all domains belonging to B are minimal domains by Theorem 9 (ii) and all domains belonging to B belong to C by Theorem 6. Further, by Corollary 5, CaA and hence by Theorem 6, CaB.
Thus we obtain AIDB = C. In the case AΠCΦ φ or B ΠC Φ φ, we have an analogous result. They are all minimal and also representative domains [7] , [10] . and At = 2nl n (property (57)). Therefore, they are moment minimal domains with respect to ^~(Di) (i = 1, 2, 3, 4), respectively. Further in the .^-equivalent class of each one of Car tan domains, the set of all representative domains and the set of all moment minimal domains coincide and they are a subset of the set of minimal domains. EXAMPLE 3. Bounded complete circular domains are minimal and also representative domains with center at the origin [3] . Thus each domain D of them is the moment minimal domain with respect to the [0, J Λ ; 0]^-equivalent class, but it may not be a moment minimal domain of the ^^(Z))-equivalent class without property (57), which is equivalent to the "property A" mentioned in J. Mitchell's paper [7] in the case of bounded complete circular domains.
